Cytosolic nuclease activated by caspase-3 and inhibited by DFF-45.
To study the intracellular apoptotic signaling pathways, we have established a cell-free system, in which DNA fragmentation of the isolated mouse liver nuclei was induced with lysates from the Fas-activated cells. We have found that the inactive nuclease present in the intact cell cytosol is activated by a caspase-3-like protease and the activated nuclease induces the nucleosomal DNA fragmentation. We attempted the purification of the inactive nuclease from bovine liver cytosol. The partially purified nuclease was activated by recombinant caspase-3, and to a lesser extent by caspase-6. The activated nuclease was able to digest plasmid DNA in addition to induce the DNA fragmentation of nuclei. DFF-45, which is a subunit of heterodimeric protein leading to DNA fragmentation upon its digestion by caspase-3, is found to inhibit the activity of the activated nuclease. These results suggest that the inactive nuclease in cytoplasm is converted to the active form by caspases, and the activated nuclease enters into nucleus to induce the DNA fragmentation. It is suggested that DFF-45 may function as an inhibitory factor of the caspase-sensitive nuclease in vivo.